Abstract. In this paper, we discuss the two dimensional inverse problem of determining the anisotropic conductivity from the Dirichlet to Neumann map.
Introduction
Suppose that is a simply connected domain in R 2 with the Lipschitz boundary @ . Let W 1 p ( ), W 2 p ( ) denote the usual Sobolev spaces for p > 2 and C (@ ), C 1 (@ ) denote the H older continuous space on @ w i t h = p;2 p ( 17] ). We consider the following Dirichlet problem for the time independent electrical potential u = u(x 1 x 2 ): The inverse problem we discuss in this paper is determination of the conductivity matrix from the Dirichlet to Neumann map.
It is well known that the isotropic conductivity can be determined by the Dirichlet to Neumann map when dimension is greater than 2 (e.g. 8], 15]). Moreover we can refer to Isakov 7] . However, an anisotropic conductivity can not be uniquely determined by the Dirichlet to Neumann map since a di eomorphism xing points on the boundary will not change the Dirichlet to Neumann map. There are papers establishing the uniqueness modulo di eomorphism in determining anisotropic give answers when we want to determine a scalar factor function provided that anisotropic conductivity i s known up to such a n u n k n o wn factor. More precisely, Throughout this paper, we x 0 .
For the conductivity equation
we look for the conductivity in the admissible set
where c 1 > 0 is a xed constant. Let us recall that p > 2 a n d = p;2 p . We s e t b( Henceforth we identify x = (x 1 x 2 ) with z = x 1 + ix 2 2 C. Moreover we set
. Next we state a result about the quasi-confomal mapping which w e will use later. where B " (x ) = fx 2 R 2 j j x ; x j < " g.
We de ne a vector e at x , which is non-tangential to @ , such that x
x + e 2 B R0 (0) n for 2 (0 0 ). Here 0 > 0 is a constant.
It is easy to verify that there exists a constant c 2 > 0 s u c h that Noting that jx ; x j > " 2 for x 2 n U , w e can obtain the estimate
where C 0 > 0 is a constant w h i c h depends on ", 0 , j , j = 1 2 a n d @ , but is independent o f .
By (3.8) , w e h a ve that This is a contradiction to (3.13) since the right hand of (3.13) is independent o f .
Therefore we h a ve 1 (x ) = 2 (x ). The proof is complete. to an elliptic equation whose principal part is the Laplace operator.
We s e t q(z) = By Lemma 3.2, we know that there exists a unique homeomorphism solution (z) such that (z) ; z 2 C 1 (R 2 ) a n d 2 W 2 p ( ) since q 2 W 1 p ( ).
We denote e = ( ). Then e is a simply bounded domain in the -plane with the Lipschitz boundary boundary @ e . Let = 1 + i 2 . Since is a homeomorphism, we can consider the following coordinate transform:
By direct calculations and j = j 0 , j = 1 2, we see that the elliptic equation The proof is complete.
Conclusion and remarks
We discuss the global uniqueness for the inverse problem of determining the anisotropic conductivity from the Dirichlet to Neumann map. The key of our proof is the global uniqueness for the inverse problem of determining the convection term in an elliptic partial di erential equation by the Dirichlet to Neumann map. The quasi-conformal map is also used to transform the conductivity equation to an elliptic equation whose principal part is the Laplace operator. We do not need the smallness assumption or analytic assumption on the conductivity.
It is well known that the anisotropic conductivity can not be uniquely determined by the Dirichlet to Neumann map. For establishing the uniqueness, we have to restrict the class in which w e w ant to nd the conductivity. This is the reason why we discuss this conformal uniqueness.
Next we g i v e several remarks about our results and ways. 
